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(54) Cassette locking and ejecting arrangement

(57) A label cassette comprising: a housing having
a base and a top; and a recess comprising an opening
(302) in the base and an ejector surface (306) positioned
between said opening and said top for cooperation with
an ejector part extending from a base of a cassette re-
ceiving bay of a printer, said ejector surface being ar-
ranged to apply a force to the ejector part in a direction

towards the base of the cassette receiving bay when the
cassette is inserted into the cassette receiving bay mov-
ing the ejector part in a direction towards the base of the
cassette receiving bay, the recess of the cassette being
arranged whereby the ejector part is disposed within the
recess of the cassette when the cassette is inserted into
the cassette receiving bay.
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Description

Field of the invention

[0001] The present invention relates to a label printer,
and particularly to an arrangement for locking a cassette
into a label printer and ejecting it.

Background of the invention

[0002] Label printers which uses a supply of tape,
housed in a cassette received in the label printer. The
tape comprises an image receiving layer and a backing
layer which are secured to one another via an adhesive
layer. Such label printers include a cutting mechanism
for cutting off a portion of the tape after an image has
been printed onto the image receiving layer so that the
portion of tape having the image can be used as a label.
After the tape has been cut, the cut portion of the tape is
pulled from the printer through a slit in the printer housing.
The backing layer can then be removed allowing the im-
age receiving layer to be secured to an object using the
adhesive layer.
[0003] The label printer comprises a cassette receiving
bay in which a cassette is received for printing. A print
head is provided in the cassette receiving bay for co-
operating with the supply of tape to print thereon. A platen
may also be provided in the cassette receiving bay po-
sitioned at a side of the tape opposite to the print head
when the cassette is received in the cassette receiving
bay. During printing, the print head co-operates with the
platen, with the tape passing therebetween for printing
thereon. The platen may be driven by a motor for prop-
agating the tape during printing. Alternatively, the platen
may be freely rotatable and an additional drive roller is
then provided for driving the tape during printing.
[0004] In an alternative arrangement to that described
above, a platen may be provided within the cassette. In
such an arrangement, the tape cooperates with a surface
of the platen. When received in the cassette receiving
bay the platen in the cassette co-operates with a drive
mechanism in the cassette receiving bay for driving the
tape during printing. Alternatively, the platen is freely ro-
tatable and an additional drive roll is provided for driving
the tape. During printing, the print head in the cassette
receiving bay co-operates with the platen in the cassette
with tape passing therebetween for printing thereon.
[0005] In one arrangement, the print head is moveable
between a non-printing position and a printing position.
In an alternative arrangement, the platen is moveable
between a non-printing position and a printing position.
In yet another arrangement, both the platen and print
head are movable so as to have non-printing and printing
positions.
[0006] The tape may be of a direct thermal type on
which printing is achieved by direct application of heat
from printing elements on the print head. Alternatively,
an ink ribbon may be provided, whereby ink is transferred

from the ribbon to an image receiving tape by application
of heat to the ink ribbon via printing elements on the print
head. The cassette may include a roll of die cut labels
rather than a continuous tape.
[0007] In all the above-described arrangements, a
problem exists in that for good quality printing the tape
and/or ink ribbon must be correctly aligned with the print
head during printing. Furthermore, the tape must remain
correctly aligned with the print head while printing occurs
and must smoothly pass the print head so as to ensure
good quality printing, In order to ensure that this is the
case, it is advantageous to prevent the cassette from
moving during printing. Furthermore, the position of the
cassette within the cassette receiving bay should be pre-
defined and readily reproducable whenever a cassette
is inserted in the cassette receiving bay.
[0008] In existing arrangements, this is achieved indi-
rectly by the provision of one or more longitudinal drive
shafts which project from the cassette receiving bay floor
and which cooperate with one or more tape/ink ribbon
spools and/or a drive roller in the cassette. Locating the
cassette on these elongate members results in the cas-
sette position being approximately in the same place
whenever a cassette is placed in the cassette receiving
bay. However, in such an arrangement, the height of the
cassette may vary if the cassette is not fully pushed down-
wards into the cassette receiving bay. Furthermore, there
is a certain amount of free play between the elongate
members and the spools in the cassette. Accordingly,
the cassette is moveable by a small amount within the
cassette receiving bay. This can lead to mis-alignment
of the tape and print head during printing. Furthermore,
if the cassette moves when printing is taking place, the
tape may become creased or folded leading to poor print
quality and in a worst case scenario the tape may become
snagged in the mechanism which can lead to damage of
the tape supply and/or the printer.
[0009] The problem is exacerbated in hand held print-
ers which may be moved around during printing. In such
an apparatus, it is even more important that the cassette
is locked in a fixed position during printing.
[0010] Two types of cassette locking mechanisms are
described in PCT/EP/014990. In the arrangement illus-
trated in figure 11 a of this document, a cassette receiving
bay is shown in which a label cassette is inserted in a
direction perpendicular to the axis of rotation of the supply
spool in the cassette. The cassette receiving bay com-
prises two plate like members which extend in a direction
parallel to the direction of insertion of the cassette. The
plate like members cooperated with opposing sides of
the cassette. The plate like members are moveable
whereby they are moved apart to insert the cassette and
then moved together to grip the cassette. A sprocket ex-
tends from one of said plate like members so as to co-
operate with a spool in the label cassette.
[0011] In an alternative arrangement illustrated in fig-
ures 15 to 18c of PCT/EP/014990 a locking ring mech-
anism and cassette are shown. In the cassette, flanges
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form a recess for receiving an idler roller of the printer
which the emerging tape moves against as shown in fig-
ure 18. On the outer edge of the cassette profile are two
positioning ribs and three fixation ribs. The purpose of
the position ribs is to prevent the cassette turning in a
radial direction when inserted in the printer. The purpose
of the fixation ribs is to prevent axial movement of the
cassette out of the printer once inserted.
[0012] The cassette receiving bay is generally circular
in cross-section, with a push plate at one end and open
at the other end. The cassette is inserted downwards
onto the push plate. An inner side of the cassette receiv-
ing bay is formed of a locking ring. An inner surface of
the locking ring has grooves for receiving the positioning
ribs and fixation ribs of the cassette. A fixed part of the
cassette receiving bay is disposed behind the locking
ring. In order to insert the cassette, the ribs and the
grooves are aligned and the cassette is pushed down-
wards such that each rib slides along its respective
groove. The push plate is supported at its periphery by
springs and is moveable such that it is pushed down-
wards as the cassette is inserted.
[0013] The locking ring includes an exit slit for the tape
so that the tape can exit the cassette-receiving bay past
the idler roller. The push plate is connected to the fixed
part of the cassette receiving bay and the locking ring is
spring loaded in a tangential direction by a spring. As a
cassette is pushed into place, the spring urges the locking
ring clockwise with respect to the fixed part of the cas-
sette-receiving bay. However the ring cannot rotate un-
der the action of the spring until the cassette is fully in-
serted. This is because during insertion the fixation ribs
hold the grooves open. Rotation of the locking ring locks
the cassette in position. When the locking mechanism is
released, the push plate urges the cassette in an upward
direction ejecting the cassette from the cassette-receiv-
ing bay.

Summary of the present invention

[0014] It is an aim of the present invention to provide
an improvement on the locking ring mechanism and push
plate described above.
[0015] According to a first aspect of the present inven-
tion there is provided a label printer comprising a cas-
sette-receiving bay, said cassette-receiving bay having
a base, a top opening opposite the base, a locking mech-
anism, and an ejector mechanism extending from said
base, said ejector mechanism having an ejector part hav-
ing an upper surface for cooperation with a cassette, said
ejector part being movable in a first direction towards
said base and biased in a second direction towards said
top opening such that a force on the ejector part directed
towards said base causes the ejector part to move in the
first direction and wherein said ejector part is biased to
move in said second direction when the force is removed,
said ejector mechanism being arranged whereby when
a cassette is inserted into the cassette receiving bay,

said ejector part extends through an opening in a base
of the cassette.
[0016] Preferably the ejector part has a cylindrical body
with a flat upper surface.
[0017] Preferably a biasing means is disposed be-
tween the base of the cassette-receiving bay and a lower
surface of the ejector part for biasing the ejector part in
the second direction.
[0018] Preferably the label printer further comprises a
raised wall on the base of the cassette receiving bay for
housing and aligning the ejector part.
[0019] Preferably said ejector part comprises a limiting
element for cooperation with a complementary element
in the cassette receiving bay to limit movement of the
ejector part in the second direction.
[0020] Preferably said limiting element is a projection
on a side of said ejector part and said complementary
element is a recess for cooperation with the projection
to limit the movement of the ejector part.
[0021] Preferably the complementary element is pro-
vided on an inner surface of the raised wall.
[0022] Preferably the ejector mechanism further com-
prises a damping mechanism for damping movement of
the ejector part in the first and second directions.
[0023] Preferably the ejector mechanism comprises
an elongate gearrack and the damping mechanism co-
operates with the gearrack to dampen the movement of
the ejector part.
[0024] Preferably the damping mechanism is disposed
on an opposite side of the base of the cassette receiving
bay to said ejector part.
[0025] Preferably the elongate gearrack extends from
a lower portion of the ejector part through an opening in
said base for interaction with said damping mechanism.
[0026] Preferably the damping mechanism comprises
a holder and a damper which is removably attached to
the holder.
[0027] According to a second aspect of the present
invention there is provided a label cassette comprising:
a housing having a base and a top; and a recess com-
prising an opening in the base and an ejector surface
positioned between said opening and said top for coop-
eration with an ejector part extending from a base of a
cassette receiving bay of a printer, said ejector surface
being arranged to apply a force to the ejector part in a
direction towards the base of the cassette receiving bay
when the cassette is inserted into the cassette receiving
bay moving the ejector part in a direction towards the
base of the cassette receiving bay, the recess of the cas-
sette being arranged whereby the ejector part is disposed
within the recess of the cassette when the cassette is
inserted into the cassette receiving bay.
[0028] According to a third aspect of the present in-
vention there is provided a label printer comprising a cas-
sette receiving bay, said cassette receiving bay having
a damping mechanism, said damping mechanism ex-
tending from a sidewall of the cassette receiving bay for
interaction with a gearrack on a sidewall of a cassette.
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[0029] Preferably said cassette receiving bay has an
elongate guide member on an inner surface of said side-
wall of the cassette receiving bay, said damping mech-
anism being aligned with said elongate guide member
and extending further from said sidewall into said cas-
sette receiving bay than said elongate guide member.
[0030] Preferably the damping mechanism extends
through an opening in the sidewall of the cassette receiv-
ing bay.
[0031] Preferably said opening is located in the elon-
gate guide member.
[0032] Preferably said damping mechanism compris-
es at least one gear extending though said opening.
[0033] Preferably said damping mechanism compris-
es two gears extending though said opening and a further
damping gear disposed between said two gears.
[0034] Preferably said damping mechanism is mount-
ed on an outer surface of the sidewall.
[0035] According to a fourth aspect of the present in-
vention, there is provided a label cassette comprising a
housing, said housing having a gearrack disposed on a
side thereof for co-operation with a damping mechanism
extending from a sidewall of a cassette receiving bay of
a label printer when the label cassette is inserted into
and ejected from the label printer.
[0036] Preferably said gearrack is disposed in an elon-
gate recess for cooperating with an elongate guide mem-
ber of a label printer to align the label cassette when it is
inserted into and ejected from the label printer.
[0037] Preferably said elongate recess has a wider
portion at an end thereof having at least one sloped sur-
face for guiding the elongate guide member of the label
printer into the elongate recess when the label cassette
is inserted into the label printer.
[0038] According to a fifth aspect of the present inven-
tion, there is provided a label printer comprising a cas-
sette receiving bay, said cassette receiving bay compris-
ing a locking ring having a movable portion which is mov-
able in a first direction and biased in a second direction,
said movable portion having one or more projections ex-
tending radially inwards such that a downward force ther-
eon perpendicular to the first and second directions caus-
es the movable portion of the locking ring to move in the
first direction and wherein said movable portion is biased
to move in said second direction when the downward
force is removed, wherein said movable portion compris-
es at least two elongate elements being pivotally con-
nected to each other by a pivotal connection having a
rotational axis perpendicular to said first and second di-
rections, said one or more projections being on at least
one of said at least two elongate elements.
[0039] Preferably said at least one projection has a
sloped surface arranged whereby when a cassette is in-
serted into the cassette receiving bay, the cassette co-
operates with the sloped surface of the at least one pro-
jection moving the locking ring in the first direction.
[0040] Preferably a side surface of said at least one
projection is sloped and a lower surface of said at least

one projection is perpendicular to said first and second
directions forming an acute angle with the side surface.
[0041] Preferably the at least one projection has a trap-
ezoidal cross section.
[0042] Preferably the at least one projection has a trig-
onal cross section.
[0043] Preferably said first and second portions of said
movable portion are curved.
[0044] Preferably said movable portion is rotatable.
[0045] According to a sixth aspect of the present in-
vention, there is provided a label cassette comprising a
housing, said housing having a base, a top and sides,
and a locking feature disposed on a side of the housing
for cooperation with a locking mechanism in a label print-
er, said locking feature comprising a groove extending
in a direction from the base to the top and a locking cham-
ber at a top end of said groove, the groove having a
sloped surface at an angle between 0 and 90° relative to
the base and the locking chamber having a wall portion
positioned over said sloped surface.
[0046] According to a seventh aspect of the present
invention, there is provided a method of loading and eject-
ing a label cassette in a label printer having a cassette
receiving bay, an ejector mechanism and a damping
mechanism, said cassette being inserted into said cas-
sette receiving bay in a first direction and ejected from
said cassette receiving bay by said ejector mechanism
in a second direction, said method comprising damping
movement of said cassette in said first and second di-
rections during insertion and ejection of said cassette
respectively.
[0047] Preferably said damping mechanism acts on
said ejector mechanism to dampen movement of said
cassette in said first and second directions.
[0048] Preferably said damping mechanism acts di-
rectly on said cassette to dampen movement of said cas-
sette in said first and second directions.

Brief description of the drawings

[0049] For a better understanding of the present inven-
tion and to show how the same may be carried into effect
reference will now be made by way of example to the
accompanying drawings in which:

Figure 1 is a top perspective view of a cassette re-
ceiving bay having a cassette loaded therein;

Figure 2 is a bottom perspective view of the cassette
receiving bay of figure 1;

Figure 3 is an exploded view of the cassette and the
cassette receiving bay shown in figures 1 and 2;

Figure 4 illustrates the construction of an ejector;

Figure 5 shows the structure of the ejector in more
detail;
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Figure 6 shows the underside of the cassette receiv-
ing bay and illustrates the construction of a damping
mechanism;

Figure 7 shows the damping mechanism in more de-
tail;

Figure 8 shows an exploded view of a portion of the
locking ring;

Figure 9 shows another exploded view of a portion
of the locking ring;

Figure 10 shows yet another exploded view of a por-
tion of the locking ring;

Figure 11 shows the fully constructed locking ring;

Figure 12 illustrates how the locking ring is mounted
on a side surface of the cassette receiving bay;

Figure 13 illustrates the locking ring mounted on a
side surface of the cassette receiving bay;

Figure 14 illustrates the insertion of a cassette into
the cassette receiving bay;

Figure 15 illustrates the cassette inserted into the
cassette receiving bay;

Figure 16 illustrates mounted holes on a cassette
receiving bay for mounting to a printer body;

Figure 17 shows a bottom perspective view of the
label printer showing ribs for a tension spring and a
damping mechanism;

Figure 18 illustrates the damping mechanism in more
detail;

Figure 19 shows a perspective view of a cassette
having a gear rack on a side thereof for cooperation
with the damping mechanism in the cassette receiv-
ing bay;

Figure 20 shows a schematic diagram of a locking
feature on the cassette;

Figure 21 shows a bottom perspective view of the
cassette;

Figure 22 shows another bottom perspective view
of the cassette from a different angle to that shown
in Figure 21;

Figure 23 shows another bottom perspective view
of the cassette from a different angle to that shown
in Figures 21 and 22;

Figure 24 shows a bottom view of the cassette;

Figure 25 shows a perspective view of a lower casing
of the cassette showing the interior of the lower cas-
ing;

Figure 26 shows a perspective view of the lower cas-
ing of the cassette showing the exterior of the lower
casing;

Figure 27 shows a perspective view of an upper cas-
ing of the cassette showing the interior of the upper
casing; and

Figure 28 shows a perspective view of the upper
casing of the cassette showing the exterior of the
upper casing.

Detailed description of embodiments of the inven-
tion

[0050] Figure 1 shows a top perspective view of a cas-
sette receiving bay 2 with a cassette 4 inserted therein.
The cassette receiving bay 2 comprises an upper flange
6 having a recess therein forming an opening 8 for re-
ceiving the cassette 4. The cassette receiving bay 2 com-
prises a base 10 and sides 12 extending from the base
10 to the opening 8. The cassette 4 comprises a housing
having a recess 14 therein for receiving a print head
and/or platen when the cassette 4 is mounted in a label
printer. An opening 16 is provided on a side of the label
cassette 4 across which tape passes for co-operation
with a print head and a platen in the conventional manner.
The illustrated cassette 4 comprises an ink ribbon supply
spool 20 and an ink ribbon take up spool 22. A tape supply
spool is also housed within the cassette 4. The ink ribbon
passes in co-operation with the print receiving tape
across the opening for printing. A locking ring 24 is pro-
vided for locking the cassette 4 in a printing position within
the cassette receiving bay 2.
[0051] The locking ring 24 can be seen in more detail
in figure 2 which shows a bottom perspective view of the
cassette receiving bay 2. A spring 26 is illustrated for
biasing an ejector in a direction opposite to the direction
of insertion of the cassette 4. A gearrack 28 is provided
on a lower portion of the ejector which co-operates with
a damper mechanism 30. The locking ring comprises a
portion which is fixed relative to the cassette receiving
bay 2 and another portion which is rotatable with respect
to the fixed portion, the rotatable portion having a lever
32 for rotating said portion, The fixed portion has con-
nectors 34 for fixedly connecting to the cassette receiving
bay. The base of the cassette receiving bay has an open-
ing therein for receiving the spring. A further opening is
provided for receiving the gearrack 28 of the ejector. The
damper mechanism 30 is fixedly mounted to a lower sur-
face of the base of the cassette receiving bay located so
as to cooperate with the gearrack 28 of the ejector. Lower
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portions of two sprockets 36, 38 extend through the base
of the cassette receiving bay.
[0052] Figure 3 shows an exploded view of the cas-
sette receiving bay 2, the locking ring 24, the damper
mechanism 30 and the label cassette 4. The ejector 40
is mounted in a housing 42 on the base of the cassette
receiving bay 2. The ejector is cylindrical in shape having
an upper surface for co-operation with the cassette. A
spring 44 is mounted between the ejector and the base
of the cassette receiving bay for biasing the ejector 40 in
a direction opposite to the insertion of the cassette 4.
Two elongate sprockets 36, 38 are mounted on the base
of the cassette receiving bay for co-operation respective-
ly with the ink ribbon take up and supply spools 20, 22
of the cassette. The locking ring 24 is mounted to a side
of the cassette receiving bay. A damper mechanism 30
is mounted to a lower surface of the base of the cassette
receiving bay.
[0053] Figure 4 illustrates the mounting of the ejector
40 on the base of the cassette receiving bay. A cylindrical
housing 42 on the base is provided for holding and align-
ing the ejector 40. An outer surface of the ejector has a
fastening mechanism 46 (in this case a click/snap fit fas-
tening mechanism) for cooperation with an opening 48
in the ejector housing 42 so as to attach the ejector 40
to the cassette receiving bay and prevent the spring 44
pushing the ejector 40 fully out of the housing. The click
fastening mechanism 46 and the opening in the ejector
housing 48 are arranged such that the ejector is move-
able in a downwards direction against the spring 44.
When released, the spring urges the ejector in an up-
wards direction until the fastening mechanism co-oper-
ates with the upper portion of the opening. In the present
embodiments, the ejector has a stroke of 20mm.
[0054] Figure 5 shows the ejector mechanism in more
detail. The ejector comprises a cylindrical body 50 having
an upper surface 52 for cooperation with a lower surface
of a cassette. An elongate gearrack 54 extends from a
lower portion of the ejector body 50 for cooperation with
the damper mechanism 30. The fastening mechanism
46 which co-operates with the ejector housing in the cas-
sette receiving bay is clearly visible. In the illustrated em-
bodiment, this comprises a snap fit mechanism. An ejec-
tor spring 44 cooperates with a lower surface of the ejec-
tor body for biasing the ejector in a direction opposite to
the direction of insertion of a cassette.
[0055] The ejector of the present arrangement is a
plunger rather than a push plate as described in PCT/EP/
014990. One key feature of embodiments of the present
invention is that the ejector is located between the side
walls of the cassette receiving bay, located away/spaced
from the side walls, and preferably located approximately
centrally in the cassette receiving bay for cooperation
with a cassette housing when a cassette is inserted into
the cassette receiving bay. The ejector extends from the
base of the cassette receiving bay in a vertical direction
between the base and the top opening of the cassette
receiving bay, the upper surface of the ejector part being

located between the base and the top opening.
[0056] The above-described ejector is simple in con-
struction and easy to manufacture. The mechanism is
also compact for use in small handheld printers. In par-
ticular, because the ejector of embodiments of the inven-
tion is arranged to extend from the base of the cassette
receiving bay and through an opening in the base of the
cassette (described in more detail later), the need for
providing mounting and biasing means around the pe-
riphery of the cassette receiving bay as with a push plate
is avoided. That is, ejectors according to embodiments
of the present invention are substantially located within
the cassette when the cassette is loaded into the printer
rather than outside the cassette acting on an outer sur-
face thereof. This results in a reduction in the size of the
device.
[0057] In the presently described embodiment, the
ejector mechanism comprises an ejector part and a
spring disposed between the ejector part and the base
of the cassette receiving bay. However, in its simplest
form that ejector of the present invention may be merely
a biasing means such as a spring arranged to extend
from the base of the cassette receiving bay and through
an opening in the base of the cassette.
[0058] In the presently described embodiment, the
base of the cassette and the base of the cassette receiv-
ing bay are perpendicular to the spool on which the tape
is mounted. In an alternative arrangement in which the
cassette is laterally inserted into the cassette receiving
bay, the base of the cassette and the base of the cassette
receiving bay are parallel to the spool on which the tape
is mounted.
[0059] Figure 6 shows a bottom perspective view of
the cassette receiving bay. Attachment of the damper
mechanism 30 is illustrated. Fixation posts 60 are pro-
vided on a lower surface of the base of the cassette re-
ceiving bay for attachment of the damper mechanism.
[0060] Figure 7 shows the damper mechanism in more
detail. The mechanism comprises a damper 62 and a
holder 64 for attachment to the lower surface of the base
of the cassette receiving bay. The damper snaps into the
holder via two snap fit mechanisms.
[0061] Figure 8 shows an exploded view of the locking
ring. The locking ring comprises a fixed frame 66 for
mounting a movable ring thereon. The movable ring com-
prises two parts: a locking ring master 70 and a locking
ring slave 72. A locking ring spring 74 is attached to the
locking ring master 70 and the fixed frame 66 for biasing
the movable ring in a clockwise direction relative to the
fixed frame 66. The locking ring master 70 is provided
with a lever 32 for rotating the movable ring relative to
the sliding frame.
[0062] The feature that the movable portion of the lock-
ing ring has more than one part, and that these parts are
movable relative to each other, allows the locking mech-
anism to fit with cassettes of varying shape.
[0063] Figure 9 shows another view of the locking ring.
The locking slave 72 is positioned on the fixed frame 66.
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A guide rib 80 is provided for mounting and aligning the
locking ring slave 72.
[0064] Figure 10 shows a further illustration of the lock-
ing ring. A guide rib 82 is provided for the locking ring
master 70 so as to mount and align the locking ring master
on the fixed frame 66.
[0065] The fixed frame 66 has a substantially cylindri-
cal portion 84 and a lower flange 86 and an upper flange
88 for attachment to the cassette receiving bay. A step
portion 90 is provided between the upper flange 88 and
the cylindrical portion 84 for receiving the movable ring
thereon. Guide ribs 82 are provided on the step portion
for aligning the movable ring. An opening 92 in the upper
flange is provided for the lever 32 of the locking ring. A
link 94 is provided between the master locking ring and
the slave locking ring. The link 94 comprises a projection
on the slave locking ring and a recess in the master lock-
ing ring for receiving said projection although the alter-
nate arrangement is, of course, envisaged. The link 94
provides a rotatable connection between the master and
slave locking rings. All parts of the movable ring are
mounted onto the fixed frame with the master and the
slave locking rings being located on the guide features
and linked together, the movable ring being biased in a
clockwise direction by the spring.
[0066] Figure 11 shows a top perspective view of the
movable ring 70 mounted on the fixed frame 66. The
lever 32 extends radially outward through an opening in
the upper flange 88. The lever 32 abuts surfaces 100,
102 of the fixed frame 66 to limit the rotation of the mov-
able ring 70. One or more projections 106 are provided
on the movable ring 70 extending radially inwards for co-
operation with a cassette. The locking ring 70 is shown
in the closed configuration. To open the ring, a rotation
of approximately four degrees is needed. The link 94 be-
tween the master locking ring and the slave locking ring
ensures a fixed connection between both rings.
[0067] Figure 12 shows the locking ring being mounted
to the cassette receiving bay. Fixation posts 110 are pro-
vided on a lower surface of the base and a lower surface
of the upper flange of the cassette receiving bay for
mounting the locking ring as illustrated in figure 13.
[0068] Figure 14 illustrates insertion of the cassette 4
into the cassette receiving bay. The projections 106 of
the locking ring extend radially inwards to cooperate with
the cassette housing. Also provided in the cassette re-
ceiving bay is an elongate guide 120 on a side of the
cassette receiving bay for aligning and fixing the cassette
in position.
[0069] Figure 15 illustrates the cassette 4 mounted in
the cassette receiving bay.
[0070] The cassette is centred by means of pressure
of the ejector spring and by the projections of the locking
ring. During insertion, the projections cooperate with a
sloped surface of a locking feature on the cassette hous-
ing (discussed later). During insertion each locking fea-
ture on the cassette housing pushes on an angled surface
of a locking ring projection forcing the locking ring in an

anticlockwise direction against the spring force. After the
sloped surface on the cassette housing has passed be-
low the locking ring projection, the spring forces the lock-
ing ring in a clockwise direction moving the locking ring
projections to a position above the sloped surfaces on
the cassette housing preventing the cassette from mov-
ing in an upwards direction. By moving the lever of the
locking ring in an anti clockwise direction, the locking ring
projections are moved from a position above the sloped
surfaces on the cassette housing to a position adjacent
the sloped surfaces. The cassette is then free to move
in an upward direction under the influence of the ejector.
In a preferred embodiment the projections of the locking
ring are trapezoidal or approximately trapezoidal in
cross-section.
[0071] Figure 16 shows a perspective view of the cas-
sette receiving bay with a cassette mounted therein.
Mounting holes 122 are provided on the upper flange of
the cassette receiving bay for attachment to a printer
housing.
[0072] Figure 17 shows a bottom perspective view of
the cassette receiving bay. An attachment portion 124 is
provided on the lever 32 of the locking ring and an at-
tachment portion is provided on the fixed frame 66 for
attachment of a spring therebetween to bias the movable
ring. A further damping mechanism 126 is mounted to a
side of the cassette receiving bay. The damping mech-
anism comprises a mounting frame 128 on which two
gears 130 and a further damping gear 132 are rotatably
connected. The two gears 130 and the damping gear 132
in the present arrangement are mounted to an interme-
diate portion 134 which snap fits into the mounting frames
128. This allows for easy construction and replacement
of parts. When the damping mechanism 126 is mounted
to the side of the cassette receiving bay, the two gears
130 project though an opening in the side of the cassette
receiving bay so as to cooperate with a gearrack on the
side of a cassette received in the bay. This is illustrated
in more detail in figures 18 and 19.
[0073] In the illustrated arrangement, the damping
mechanism 126 is incorporated into an elongate guide
member 136. The gears 130 of the dampening mecha-
nism extend though the side of the bay and are aligned
with the elongate member 136 and project slightly further
into the bay than the elongate member for cooperation
with a gearrack 138 of a cassette. This mechanism pro-
vides additional protection for the cassette as it provides
a controlled ejection. This damping mechanism may be
provided in conjunction with the ejector damping mech-
anism or as an alternative to the ejector damping mech-
anism. If this damping mechanism is provided as an al-
ternative to the ejector damping mechanism then the
overall height of the arrangement can be reduced by dis-
pensing with the damping mechanism mounted on the
low surface of the base of the cassette receiving bay.
[0074] Figure 19 illustrates a cassette in which a ge-
arrack 138 is provided on one side of the cassette for
interaction with the dampening mechanism. The gear-
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rack 138 is set in a recess. The recess is for alignment
with the elongate guide member 136 on the side of the
cassette receiving bay, The gearrack 138 interacts with
the gears 130 of the dampening mechanism which are
incorporated in and aligned with the elongate guide mem-
ber 136. The gears 130 of the damping mechanism must
extend outward from the elongate guide member 136 to
interact with the gearrack 138. The width and depth of
the elongate recess in the cassette is equivalent to the
width and depth of the elongate guide member 138 in
the cassette receiving bay.
[0075] Also illustrated in Figure 19 is an aperture 140
for identifying die cut labels within the cassette and a
locking feature 200 disposed on the side of the cassette
for cooperation with a projection 106 of the locking ring.
The locking feature 200 comprises a groove 202 having
a complementary sloped surface 204 for cooperation with
the sloped surface of the projection 106. The sloped sur-
face 206 is at an angle of between 0 and 90° (more pref-
erably between 10 and 50°) relative to the direction of
insertion and the rotational axis of the supply spool. On
insertion of the cassette, the sloped surfaces abut and
slide relative to each other as the cassette is pushed
downwards with the locking ring rotating in a first direction
due to the downward force imparted by the sloped sur-
face 204 of the locking feature on the sloped surface of
the projection 106. A locking chamber 206 is provided at
an end of the groove 202. As the projection 106 passes
into the chamber on insertion of the cassette, the locking
ring is biased to rotate in a second direction opposite to
the first direction to lock the cassette in place. The locking
chamber 206 comprises a horizontal wall portion 208
(perpendicular to the direction of insertion and the rota-
tional axis of the supply spool) positioned vertically above
the sloped surface which prevents the cassette from be-
ing pushed out of the cassette-receiving bay by the ejec-
tor mechanism.
[0076] A schematic diagram of the locking feature of
the cassette is shown in Figure 20. The schematic dia-
gram illustrates the groove 202 in a side of the cassette,
the groove having a sloped surface/wall 204 for opening
the locking ring when the cassette is inserted into the
label printer (direction of insertion into the label printer is
indicated). It is advantageous to provide the cassette
housing in two parts (or casings) 210, 212 which fit to-
gether as illustrated by the dotted line in Figure 20 to form
the cassette housing. In this case, the locking groove 202
can be provided in a first part 210 of the cassette housing
and the locking chamber 206 can be provided in a second
part 212 of the cassette housing. By providing the groove
and the locking chamber on separate parts, the moulds
for the housing of the cassette housing are less complex.
[0077] The position of the locking chamber in the width
direction of the cassette determines the position of the
cassette in the direction of insertion. For cassettes of
different width, the position of the locking chamber may
be varied such that the centre-line of the image receiving
medium is aligned with the centre-line of the print head.

[0078] The guiding grooves have two functions: first to
position the cassette and second to guide the cassette
during insertion.
[0079] Figure 21 shows a bottom perspective view of
the cassette. The cassette comprises a lower casing 400
and an upper casing 500. The lower casing has an open-
ing 302 therein forming a recess with side walls 304 and
a recess base 306. In the present arrangement the recess
is cylindrical in shape for cooperation with the cylindrical
body of the ejector. The shapes of the ejector and recess
are complementary for aiding alignment. The opening
302 may have a funnelled shaped entrance having
sloped surfaces to aid in guiding the ejector into the re-
cess. As the cassette is inserted into the cassette-receiv-
ing bay the recess base abuts a top surface of the ejector
pushing the ejector in a downward direction towards the
base of the cassette-receiving bay. The locking ring co-
operates with the locking feature 202, 204, 206, 208 so
as to lock the cassette in the cassette-receiving bay with
the ejector disposed in the recess. On releasing the lock-
ing ring, the ejector pushes against the recess base 306
thus ejecting the cassette.
[0080] An elongate recess 300 is provided on a side
of the cassette housing for cooperating with a guide rib
in the cassette-receiving bay. The ink ribbon supply spool
20 and the ink ribbon take up spool 22 are also illustrated
as is the recess 14 for receiving a printhead or platen
and the opening 16 across which tape passes for coop-
eration with the printhead and platen.
[0081] Figure 22 shows another bottom perspective
view of the cassette from a different angle to that shown
in Figure 21. The elongate recess having the gearrack
138 therein is clearly visible. The elongate recess has a
funnel shaped portion at a bottom end thereof having
angled surfaces for cooperation with the gears 130 of the
damping mechanism to aid in aligning the gears with the
gearrack. Also illustrated is the aperture/window 140 for
identifying die cut labels within the cassette.
[0082] Figures 23 and 24 show further views of the
cassette illustrating the above-described features.
[0083] Figure 25 shows the interior of the lower casing
and Figure 26 shows the exterior of the lower casing.
The lower casing comprises the opening 302 and side-
wall 304 of the recess for receiving the ejector. The re-
cess base 306 may be provided on an opposite side of
the recess to the opening 306 in the lower casing. Alter-
natively, as shown in the illustrated embodiment, the
sidewall of the recess cooperates with an inner surface
of the upper casing which forms the recess base. Figure
27 shows the interior of the upper casing with the recess
base 306 while Figure 28 shows the exterior of the upper
casing. A cylindrical ring 310 is provided in the inner sur-
face of the upper casing which cooperates with the side
wall 304 to aid in aligning the upper and lower casings.
The tape supply (not shown) is positioned around the
recess between the recess sidewall 304 and outer tape
supply housing wall 312. An opening 314 in wall 312 is
provided for allowing tape to exit along a space provided
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between inner walls 316, 318 in the upper casing and
outer wall 320 in the lower casing towards the opening
16 for printing.
[0084] The height of the upper surface of the ejector
above the base and the depth of the ejector surface (re-
cess base 360) in the recess of the cassette are selected
whereby the ejector is substantially housed in the recess
when the cassette is inserted in the printer with the upper
surface of the ejector being biased against the ejector
surface of the cassette. Accordingly, when the locking
mechanism is released the cassette is moved in an up-
ward direction thus ejecting the cassette.
[0085] The ink ribbon supply (not shown) is provided
between the tape supply housing wall 312 and the seg-
regating wall 321 which separates the ink ribbon supply
from the ink ribbon take-up spool (not shown). The ink
ribbon passes through opening 322 and passes in coop-
eration with the tape towards the opening 16 for printing
before passing between inner wall 324 of the upper cas-
ing and outer wall 326 of the lower casing to the ink ribbon
take-up spool.
[0086] The above-described cassette and locking
mechanism is simple in construction and easy to manu-
facture. The mechanism is also compact for use in small
hand held printers. Good alignment and locking of the
cassette in the cassette receiving bay is achieved result-
ing in good print quality even when the printer is moved
during printing. Furthermore, the damping mechanisms
provided in the present arrangement result in controlled
insertion and ejection of the cassette so as to prevent
damage of the cassette or parts of the printer.
[0087] An important advantage for a locking mecha-
nism with an ejecting arrangement is the fact that it is a
lot more easy to insert and remove a cassette, certainly
when the printer is designed for a wide range of widths
for image receiving medium having different cassette siz-
es. That is, when a cassette receiving bay is designed
for receiving a cassettes having a large width (e.g. for a
cassette with tape of 36mm), it is difficult to insert and
remove manually a cassette with a small width (e.g. a
cassette with tape of 6mm). This problem is solved by
the present locking and ejector mechanism.
[0088] According to another embodiment of the
present invention, the locking mechanism may be linked
to the printhead and/or platen for moving the printhead
and/or platen into a printing position when a cassette is
inserted into the cassette-receiving bay and for moving
the printhead and/or platen into a non-printing position
when the cassette is ejected.
[0089] While this invention has been particularly
shown and described with reference to preferred embod-
iments, it will be understood to those skilled in the art that
various changes in form and detail may be made without
departing from the scope of the invention as defined by
the appended claims.

Claims

1. A label cassette comprising: a housing having a base
and a top; and a recess comprising an opening in
the base and an ejector surface positioned between
said opening and said top for cooperation with an
ejector part extending from a base of a cassette re-
ceiving bay of a printer, said ejector surface being
arranged to apply a force to the ejector part in a di-
rection towards the base of the cassette receiving
bay when the cassette is inserted into the cassette
receiving bay moving the ejector part in a direction
towards the base of the cassette receiving bay, the
recess of the cassette being arranged whereby the
ejector part is disposed within the recess of the cas-
sette when the cassette is inserted into the cassette
receiving bay.

2. A label cassette according to claim 1, wherein the
ejector surface is integral with the cassette housing.

3. A label cassette according to claim 2, wherein the
ejector surface is integral with the base of the cas-
sette.

4. A label cassette according to claim 2, wherein the
ejector surface is integral with the top of the cassette.

5. A label cassette according to any one of claims 1 to
4, wherein the recess comprises a sidewall extend-
ing from said opening to said ejector surface.

6. A label cassette according to any one of claims 1 to
4, wherein the opening in the base is circular in
shape.

7. A combination of a label printer and a label cassette
according to any one of claims 1 to 6.
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